Cocaine-induced CREB phosphorylation in nucleus accumbens of cocaine-sensitized rats is enabled by enhanced activation of extracellular signal-related kinase, but not protein kinase A.
Repeated cocaine administration to rats outside their home cages sensitizes the behavioral effects of the drug, and enhances induction of the immediate early gene product Fos in nucleus accumbens. We hypothesized that the same treatment regimen would also enhance cocaine-induced activation of intracellular signaling kinases that phosphorylate cyclic AMP-regulated element-binding protein (CREB), an important mediator of c-fos transcription. Phosphorylation levels of extracellular signal-regulated kinase (ERK)/mitogen-activated protein kinase (MAPK), calcium/calmodulin kinases (CaMKs) II and IV, and CREB were used to assess endogenous functional activity of these signaling molecules in rats behaviorally sensitized outside their home cages. Protein kinase A (PKA)-specific phosphorylation of Ser845 in the alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate (AMPA) receptor subunit GluR1 was used to assess endogenous functional activity of PKA. Using western blots and immunohistochemistry, we detected cocaine-induced CREB phosphorylation after repeated cocaine administration, but not after repeated saline administration. Using western blots and MAPK activity assays, we found that cocaine-induced phosphorylation and activation of ERK, but not of CaMKs II or IV or GluR1, was augmented in nucleus accumbens of cocaine-sensitized rats. Unilateral infusions of the MAPK kinase inhibitor U0126 into nucleus accumbens attenuated cocaine-induced ERK and CREB phosphorylation in cocaine-sensitized rats. In contrast, unilateral infusions of the PKA inhibitor Rp-isomer of adenosine-3',5'-cyclicmonophosphorothioate (Rp-cAMPs) did not affect cocaine-induced CREB phosphorylation. Therefore, enhanced activation of ERK, but not PKA, enables and mediates cocaine-induced CREB phosphorylation in nucleus accumbens of rats that are sensitized by repeated cocaine administration outside their home cages.